Mitochondrial creatine phosphokinase deficiency in diabetic rat heart.
The role of the mitochondrial end of the phosphocreatine energy shuttle was studied in the streptozotocin diabetic rat heart. Diabetic rats had 45 +/- 5% lower body weight and yielded 46 +/- 6% less mitochondria gm of protein than normals. Diabetic heart mitochondria had 32 +/- 7% lower creatine phosphokinase (CPK) activity and 59 +/- 10% lower oxygen consumption rate than normal heart mitochondria. Creatine (25 mM) did not stimulate oxygen uptake by diabetic heart although control (normal) heart mitochondria were stimulated. Inadequate mitochondrial energy production in the form of phosphocreatine could result in lower energy delivery to the myofibrillar contraction sites and might be an important factor in diabetic cardiomyopathy and weight loss.